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(54) DISPLAY CONTROLLER AND MULTIPORT FRAME MEMORY 

(57)Abstract: 

PURPOSE: To easily turn and change the screen display 
direction or a display. 

CONSTITUTION: The image data to be written in a RAM 
included in a multiport VRAM 14 are turned and stored. 
For this purpose, an access address set to the VRAM 14 
is changed by an address conversion circuit 13. Then 
the display pixel data are successively outputted to a 
display 15 from the RAM via a SAM. Thus it is possible 
to easily change the screen display direction with 
hardware by changing the access address set to the 
VRAM 14 by means of the circuit 13. 
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7 2, T F>^^- h*^(OfS*4:--H#W(-*a-r5* 

0. 7J7 AT F>7/<^77 7 9 GOft £ X — Ki~£ 

^r^ra— Ki"*^ P— — ^7 4. SAM 7 6 (D^f—^ 
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^ 1 3XMT^6 n 
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[0 0 3 7 ] 18 0g[H]t5^C0i^ N CPU11-C 
fi, K»R® & 3 8 MEfcje^^— K " 1 8 0^0 
IS" SrRSU ^e— K«iRI§Ift3 8(iu— ffl^i^ftuv? 
x^32i:, SK^'i'yt "3" ^7^-Affl^l^ik:u 
y^^3 5Cll tK¥^Y >ic "5" £t£5t-f£ 0 

[0 0 3 8] IP*>, K^C "0 0 0 0" ®tef*co£2fi 

^32i;, sfi:7-r "3" i?7^?lts^ 
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f)Wa-7 Kl/711 r K1/X|1LTVRAMW^7 
50 ArKU^Cft 1 ), *7A7K^lt ^CO^^VRA 
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[0 0 4 6] *^J60iJ<7) ~ /WS, f-Y^7° 

IS, h VR AM^DRAMv h y ^^^^ 

[0 0 4 8] *36J6Wco*^#J»36Bir:*5V^-C*i, 

^aK— hVR AM^WRAM7 5 j&triBflfcx — ^ 

HME^/i^tf— FVRAMMtST^txr KU 
^^n-ffl7F>xfMl 3A^7AfflTF> 

^^tftisiKi 3 B^«b*sr 3-eaEJE 

^ /K- h V R AM^P> S AM 7 6 ^ L 

[0049] itiiaot, i§]tei£tf>iii*x— o 
^>yr/i/7^tx^*y iri(g#«fc <*MAU ^*x£ri£ 

Uii-fcW-efc"? , v/Uf^hVRAMWRAMT^ 
ir;*^*fU T K u^60 ? £^&iJl£rfri\ @f3£<£HaBK 
pj^fT- 0 — ^^r^^-r^> ^(D-C^.^ 0 Lf:^oT, -v/u^- 
aK— hVRAM{:^tt5T^t^r Ki/^^o-fflr K 
1 3 AM*7Affl7 KU^3EKlle]»l 3 

£7t, ■v;^-FVRAMCMiffl^7U-^> 

[0 0 5 0] *3«fS«^*^WJ»KKJ-*5l^T 
fl, -v/U^/tf— hVRAM^WRAM7 5l;ifl?#&trtiB 
\%JT — «m^r hVRAMC»t57^"fe 

Ku^^n-ffl7 F>^1«1 3A&^7^ 

fflr ku^3E*l«3*S i 3 B^f,457 KL/^aw i 

ftftLtfc*, ^(7)vyUf^- h V R AM7i^j S AM 7 

yjt^lM^ilt, ^E— KHttRI§]fc3 8*tt*n 

Us K»tRI5]K3 8{c£^Xv—mT H>^M0 
?S l 3AM*7Affl7 Ku^aHftlelBl 3 Bj&^*S 
T Ku^3Elft[0IK 1 3 SrWJWU-C. SlScoisiteftjSco^ 

r £ j; «5 , i /K'>p-/i£^7>r ^^iPites&cow*^— ^ 

«F ( - , 9 0 /£ CO |ri] ft; .18 0 CO |H] , 2 7 0)1 CO |p] 
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[0 0 5 1] -t Lt, *^J£«|K>*^#J»3S11^43t^-C 

fi. W*3S2*fe(iW*JS3^1E<e<on— fflr Ki/^I 

tjUsl&l 3A^{>'A77Affl7 KU*££|[HlRl 3 B^f> 
457 Ku^Ml 3-CIB*(Offi«*3EJE-r5fc^ 

[0 0 5 2] J€i^> *H*«0*^WJ»3S11^*5V^X 
-^/U^jK— h VR AM?: 1 ?-y-7X*ffif$L\^tzi>(DX* 
10 fciJK m*It*3S4^9llfi«i:i-S-i:3&^*, 

[0 0 5 3] H 7 tt*5SW^»-^Jfi«CO*7F»J»36it 
M*3 «J 3 3 2 t*y h^J^T ^irX0#COiU^gS^lJ^]^7^i- 

Bl-*5it3 3 2 try B*^B*EyiJ 
«(0*^WJ»3Slt^*3JtS 3 2 try h^^^H*e^JW 

20 SfiKJ-*5ttS 3 2 tf ^ h^^^fllip (t**) 0#COt^* 

^u-^ liiifii^-*^WSr^i"ttWSI, HI 1 1 tt*9£Wcom 
— 3llfifi»J^*^WJ»3SBf-*5(t5 3 2 try h 8 

m 1 2tt**W(D»— ^!SWo*^SJ»36fi^*5*t5 3 
2 try h/<^<7) 1 8 0/£[h]*cT Ku^lt*^S:)Tof: 

m<om— nMM<Dm^mwmm~&rtz> 3 2 try 

i-»Wia, 1 4 (i*l6W^3B--^*K«»J^*^*J»3Sfi 

30 (C*5ttS 3 2 ITy h^^XCO 1 8 0HlB]P^)y!J 7/U7 
[0 0 5 4] £i\ lp5*^8tTyh, /^ta*S3 2ir 
[0 0 5 5] -^/i^^^" h VR AMCO 1 V— K7 KUX 

y h^x^p-^(7)f> ^y"u^MiMco^e>T<lilII 1 o co 
J: 5 l-ftSo 

[0 0 5 61 KP*?, l*-?7>f^"Cll 0 0 0 0, 0 0 
40 0 1, • • 0 00 7 t^5Jefff-, ^C0^R^F^^> 
T*H, 0 10 0, 0101, • • • , 0 I 0 7 £ ^ 9 Jll 

rfC^^6o <t^^»^, v/Uf/f-hVRAMWl 
17— KT KU^±Hii4 LM^^^t/F^"^^ 0 0 0 0, 
0001, 000 3, 0 004, 00 0 5, • 

■ 0 0 0 7 ^l^ilTt^Jo L^ot, * 
^^H5lJ»[n]SPS I 2 ^J^or^/U-^^- h VRAM604 W 
m^W^f— V fi> 3(/)y"i7^7^i?x^^ ;y 
^'ty^/U^ rJ 7 ^/vl/XSCK0 , SCK1 , SC 
K2 , S CK3cOfl£;£?lj-C% SE^tll tj y ^/n/U^^t 
50 ^6^:^-ti\ -v/L-J-K— h V R AM<7; 4 jBiSiCOS" 'J T/U^i 
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[0 0 5 7] :tl^»«TF>^IMl3?: 

4 BS^S^f - ^ lii 9 ^ J: 9 l-ft»^^5o 
3 2 tTs; hs<*(D 1 8 0 finite L^it-g^T^ * ^ U->f 
iU®(7>^^rJ:Ig] 1 1 60 cfc 9 i:^6 0 
[0 0 5 8] IP*?, 1 7k¥7-f Vtll, 0 3 0 7, 0 3 

0 6, • ■ 0 3 0 0 H^WC> iktf)*^^ > 

-eti, 0207, 0206, • • 0200^^9)11 
flFI^*^Sn5^S^*>So t/:^oT, ro>£#, * 10 

-r ^ >-^s»jisiHi8S i 2 h vr am<d 

4mM<n&7FT—*fc. mi 4(d^>v T/^r 4 

;y^'t">!J Wni/^/^MSCK3 , SCK2 , 
SCK1 , SCKO (Dm^¥\X\ WtfrltiL? & yt'*^ 
-*vU^-#— V VR AM0O4iffij^COv-y T 

[0059] Hid, 013©->!j *ir**>f $ > 

^T">!)7Hny^/^SCK0, SCK1, SC 
K2 , SCK3 C7)B#^JT\ K^-ffiU^ n ^^/n/U^^t 

v/Uf - h V R AMW 4 M^CO y U 7/^ 20 

^ ^ i/?w@mi& i 2 icjov^rm 1 4 <d «t 5 ft-^A^tf 

— b VRAM(7)v!J T/UT#-txi3%'$:ft£.i$'&s 0^ 

[0060] z<d£o\c ^mmmcom^mmmwt, 

n— ffl§|£#U>*;** 3 2. ^7^ffl ? ;l 30 

ffl-tru^^ 3 4, ^^Affliru^^ 3 7 (DfiSSrffigcl-H 
[0 0 6 1] 015 tt>|s:|gw^®z:^lfeW60*^tij»as 

xfim&\±m---ni&m<r>m!&ntt t tun ^i-s* 

[0 0 6 2] 015 [Z^k-r^ ^^-y^Uy 

l^v^-c, iw]B«dc;^f!B^b-e*, mm^hmmt 

[0 0 6 3] 116 tt*«W^SB:--£*ttil«cO^>T<*]»afi 
t^wy^BtfcSc fePK ii 8}:>f<t^M^f^-- 

?? tME^-m* *fw (nm$.%M> t m - ± tz ntn --'-h* 5 50 
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[0 0 6 4] Hi 6[:fcV^T(i, r K u;* 7 £^[hM 1 3 
hVRAMl 4(^[H]?S«^c4 , t- J (i^^^cO 

ffifcv-y 7/U7 ^ y ^tt^-r^f- h VR 

AM 1 4 <£>0lj£r*£if 5 C 
[0 0 6 5] :^f^FVRAM14^t« 

£\ »i*»«-cttffl Lfc^ ^ y - y y 7 u y s/affl* 

r/Vy* 3 1 2 <h Ltvy 7/^7 K^^r^/y'^^ 
r)y^8 2«rfflfici-tttf % T Ku^SEftHIBi 3 &m 

[0 0 6 6] J: 9 #^j&60J<o:7 ix— AWi^JI 

»M6RAM7 5^ RAM7 5^?)7l/-^ltt 

-eK^ffl L-ctMft L3t«#* -> y TMS^t it tu^-r 

5 SAM 7 6 Sr^pfS-v/l^tf— h VR AM 1 4 

R AM 7 5 idftttLfciiBttx*-*^ S AM 7 6 (7) 

w*rfij^->^ hg4H-^7-7y/^'^^^^^?r 
fflt^:yy7/U7 K^7s/^!>y*!>^ 7 8 2 

[0 0 6 7] Lf:^oT, 7lx-Amffi-CJ«»:»#J-rS 
RAM 7 5t^fLT7 Kl/^tftf^l 3^®^^—^ 

h V R AM(DM'MWAlL(niy \) T ^Mi^f—V £rttFjE"C£ 
60 Set-, V7 h y 7 x7(i iSfV ^^u^lj®(7D[o]te 

■c#, »^)V7 h ^*rftLSB*Pfl«:fliiii*-r y*/ucon# 

[0 0 6 8 ] 

ft N t/u^-^— h 7 u-A^ -t y ^J(7)^ y^A7 ^ir^ 
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